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(57)Abstract: 

PROBLEM TO BE SOLVED: To certainly start a cylinder 
injection type internal combustion engine without usual 
cranking. 

SOLUTION: This starting device detects a cylinder in an 
expanding process based on signals from a crank angle sensor 
10 and a cam angle sensor 12 in stopping an engine 1, and 
injects a predetermined fuel from a fuel injection valve 4 into 
the cylinder. For starting the engine 1, ignition is commanded to 
a spark plug 6 to cause combustion in the expanded cylinder, 
and the starting is performed only by the combustion pressure. 
The starting device has a failsafe function of completing the 
starting by preventing operation of a starter 14 when the 
starting of the engine 1 is successful or auxiliarily operating the 
starter 14 when the starting is incomplete. 
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f * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The motor for carrying out cranking of said internal combustion engine to a combustion chamber 
in the injection mold internal combustion engine in a cylinder which can inject a direct fuel, A gas column 
detection means to detect the gas column which exists like an expansion line after operation of said internal 
combustion engine has stopped, The injection control means which injects a fuel in the gas column which 
exists like said detected expansion line, Starting system of the injection mold internal combustion engine in 
a cylinder characterized by providing a starting means to make combustion occur and to start said internal 
combustion engine in the gas column which exists like said expansion line, and the motor control means 
which controls actuation of said motor according to the starting condition of said internal combustion engine 
by said starting means. 

[Claim 2] In the injection mold internal combustion engine in a cylinder with the function which injects a 
direct fuel to a combustion chamber while being carried in a car and driving a car An operational status 
detection means to detect the operational status of a car, and when a predetermined condition precedent is 
satisfied based on said detected operational status, When operation of said internal combustion engine is 
suspended by automatic-stay means to stop said internal combustion engine automatically, and said 
automatic-stay means, When predetermined starting conditions are satisfied based on said operational status 
after a halt by the injection control means which detects the gas column which exists like an expansion line, 
and injects a fuel in the gas column, and said automatic-stay means, A starting means to make combustion 
occur within the gas column which exists like said expansion line, and to start said internal combustion 
engine automatically, Starting system of the injection mold internal combustion engine in a cylinder 
characterized by providing the motor for carrying out cranking of said internal combustion engine, and the 
motor control means which controls actuation of said motor according to the starting condition of said 
internal combustion engine by said starting means. 

[Claim 3] Starting system of the injection mold internal combustion engine in a cylinder according to claim 
1 or 2 characterized by having further the adjustable valve timing device which makes adjustable the valve- 
opening stage of said internal combustion engine's exhaust valve, and the valve-opening control means 
which controls actuation of said adjustable valve timing device in order to delay the valve-opening stage of 
an exhaust valve about the gas column which exists like said expansion line at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the starting system suitable for starting the injection mold 

internal combustion engine in a cylinder. 

[0002] 

[Description of the Prior Art] As a technique about starting of this kind of injection mold internal 
combustion engine in a cylinder, an internal combustion engine's start approach indicated by JP,1 1- 
1593 74, A, for example is mentioned. This well-known start approach tends to inject a fuel to the 
combustion chamber which has taken the expansion (activity) stroke on the occasion of an internal 
combustion engine's starting, and tends to obtain power required for an internal combustion engine's starting 
by that combustion energy. The fuel injected by an internal combustion engine's idle state specifically tends 
to be lit, and by starting only by the explosive power, cranking by the starter motor is omitted completely, or 
a 1-3 rotation grade, after carrying out, a fuel tends to be injected and tends to be lit, cranking time amount 
tends to be shortened, and it is going to reduce power consumption for cranking by the starter motor. 
[0003] 

[Problem(s) to be Solved by the Invention] However, after this kind of internal combustion engine has 
suspended that operation according to a predetermined heat cycle the place in which steady operation is 
possible, the flow and pressure requirement in the gas column which exists like an expansion line is in the 
condition of having lacked relevance with a series of inhalation-of-air work and work of compression which 
were performed in the compression stroke like the inhalation-of-air line before it. That is, if operation of an 
internal combustion engine is suspended, into a cylinder, the air filled up with and compressed will flow out 
out of a cylinder, and the cylinder internal pressure will fall. Even if it makes combustion form in the gas 
column which exists like an expansion line in such the condition, it is difficult to get the expansion work 
corresponding to an internal combustion engine's heat cycle from the combustion. 

[0004] For this reason, if the combustion pressure obtained by the well-known start approach becomes small 
as compared with the combustion pressure obtained by the usual no-load running, for example, a Taki 
telescopic internal combustion engine has it, it may be unable to overcome the compression pressure of the 
gas column in other compression strokes, and may be unable to depress a piston. If it is in such a situation, 
since a piston cannot exceed a top dead center in the gas column in a compression stroke, it cannot be said 
as what can guarantee an internal combustion engine's positive starting any longer. The room of the part 
which is performing cranking by the starter motor from an internal combustion engine's idle state by the 
start approach which injects a fuel on the other hand after performing cranking of 1 - 3 rotation extent, and 
still power-saving is large. 

[0005] Then, this invention offers the starting system of the injection mold internal combustion engine in a 
cylinder which can also hold down consumption of power to the minimum while collateralizing the certainty 
of starting in an internal combustion engine. 
[0006] 

[Means for Solving the Problem] Although the starting system (claim 1) of the injection mold internal 
combustion engine in a cylinder of this invention puts an internal combustion engine into operation by 
detecting the gas column which exists like an expansion line after operation of an internal combustion 
engine has stopped, injecting a fuel in that gas column, and making combustion occur, it shall control 
actuation of the motor for cranking according to that starting condition at this time. 

[0007] If it can be made to detonate completely only by the combustion pressure when combustion is made 
to occur in the gas column which exists like an expansion line by an internal combustion engine's idle state 
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as mentioned above, it may happen, also when starting becomes imperfect with lack of combustion pressure. 
For this reason, especially if a starting condition is a success (high-order detonation) in control of a motor, it 
is not necessary to operate a motor, on the other hand, when a starting condition is imperfect, a motor is 
operated, and starting is ensured by adding cranking. In addition, since cranking by the starting system of 
this invention assists the force in which combustion gas depresses a piston, as compared with cranking from 
the perfect idle state, its power used is very small. 

[0008] Moreover, in the case of the injection mold internal combustion engine in a cylinder carried in a car, 
the starting system (claim 2) of this invention detects the operational status of a car, and when a 
predetermined condition precedent is satisfied based on the operational status, it suspends operation of an 
internal combustion engine automatically. When stopping operation automatically, especially the starting 
system of this invention detects the gas column which exists like an expansion line, and injects the fuel in 
the gas column. Then, if predetermined starting conditions are satisfied based on operational status, while 
making combustion occur within the gas column which exists like that expansion line and starting an 
internal combustion engine automatically, actuation of a motor is controlled according to that starting 
condition. 

[0009] As mentioned above, if the fuel is injected in the gas column which exists like an expansion line 
when operation of an internal combustion engine is suspended automatically, prompt starting will be 
attained only by lighting, when starting conditions are satisfied after this. If it has detonated completely only 
by the combustion pressure by this ignition, it is not necessary to operate a motor, and only by combustion 
pressure, when a starting condition becomes imperfect, starting more positive than operate a motor and 
adding cranking is attained. 

[0010] Furthermore, to the starting system of the injection mold internal combustion engine in a cylinder of 
this invention, the adjustable valve timing device about an exhaust valve and its valve-opening control 
means can be included further (claim 3), and the valve-opening control means is controllable in order to 
delay the valve-opening stage of an exhaust valve about the gas column which exists like an expansion line 
at least. In this case, it is controlling valve opening of an exhaust valve until the piston of the gas column 
which exists like an expansion line reaches a bottom dead point, and efficient expansion work of 
combustion gas is promoted. 
[0011] 

[Embodiment of the Invention] As 1 operation gestalt of this invention, the starting system of the injection 
mold internal combustion engine in a cylinder carried in a car is explained. However, the application of the 
internal combustion engine with which this invention is applied is not limited to cars. If drawing 1 is 
referred to, the engine 1 which is the internal combustion engine of the injection mold in a cylinder is 
equipped with the fuel injection valve 4 which can inject a direct fuel in the cylinder 2, i.e., a combustion 
chamber. Moreover, it has the layout of the serial 4-cylinder mold which sees an engine 1 by the crank angle 
and explodes at equal intervals for every 1 80-degreeCA, and the fuel injection valve 4 and the ignition plug 
6 are formed in each gas column of the. 

[0012] Electronics control of the stage of the fuel injection to each gas column and ignition is carried out 
with the electronic control unit (ECU) 8, and, specifically, the fuel injection valve 4 and ignition plug 6 
which were mentioned above operate based on the injection pulse signal or ignition signal outputted from 
ECU8. The crank angle sensor 10 and the cam angle sensor 12 are attached in the engine 1, and since ECU8 
judges injection and ignition timing proper, it can perform data processing using the crank angle signal 
inputted from the crank angle sensor 1 0. Moreover, ECU8 distinguishes the gas column in a compression 
stroke, and controls fuel injection and ignition timing by operation mode which can distinguish the gas 
column which is in a specific stroke using the cam angle signal inputted from the cam angle sensor 12 in 
addition to a crank angle signal, for example, injects a fuel by the compression stroke. 

[0013] Furthermore, using the function of gas column distinction mentioned above, ECU8 can detect the gas 
column which exists like an expansion line, when an engine 1 suspends operation, and it can memorize the 
detected gas column (gas column detection means). The starter 14 for cranking (motor) is attached to the 
engine 1 , for example, this starter 1 4 can engage and drive a pinion 1 6 to the ring wheel formed in the 
periphery of a flywheel 18, and cranking of the engine 1 can be carried out. In addition, a pinion 16 may be 
a type which always gears with a ring wheel. 

[0014] Moreover, the vane (not shown) of equiangular width of face is formed in the hoop direction at 
intervals of the fixed include angle, equally (for example, 30 degrees), on the periphery of a flywheel 1 8, 
only the include angle (for example, 15 degrees) of the one half shifts a phase mutually, and two piston 
position sensors 20 are arranged by the include-angle width of face and its attachment spacing of these 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/9/2006 



JP,2002-004985,A [DETAILED DESCRIPTION] 



Page 3 of 5 



vanes at it. With passage of each vane, these pistons position sensor 20 can form the signal of ON or OFF, 
and can input it into ECU8. 

[0015] When an engine 1 suspends operation, it can detect in which location (degreeATDC, **BTDC) at 
counting the standup and falling of ON/OFF signal, for every gas column, the piston 22 saw ECU8 by the 
crank angle, and stopped it just before that. In addition, according to the observation which the artificer of 
this invention etc. performed, the property of the piston 22 of the gas column which usually exists, for 
example like an expansion line with the engine 1 of a 4-cylinder mold from balance of the cylinder internal 
pressure of a compression gas column and an expansion gas column that the frequency stopped in the 
location near the 100-degreeATDC is high is clear. 

[0016] In addition to this, the engine 1 is equipped with the adjustable valve timing device 26 whose 
modification of the valve-opening stage of an exhaust valve 24 is enabled, this adjustable valve timing 
device 26 carries out the variation rate of the phase of a cam shaft (neither is illustrated) for example, using 
a hydraulic actuator — making — predetermined within the limits ~ a valve-opening stage — a lag « or a 
tooth lead angle can be carried out. The feeding-and-discarding way of actuation oil pressure is connected to 
the hydraulic actuator of the adjustable valve timing device 26 through the oil control valve 28, and the oil 
control valve 28 can switch the direction of feeding and discarding of the actuation oil pressure to a 
hydraulic actuator, and can make the actuation to the direction of a lag, or the direction of a tooth lead angle 
perform. Moreover, concrete actuation of the oil control valve 28 is realizable with switch control of the 
spool location which used the solenoid, and ECU8 is outputting the rate of control duty to the solenoid, and 
has the function to perform the lag of a valve-opening stage, or tooth-lead-angle control concretely. 
[0017] Moreover, information, such as a clutch position signal showing treading in or discharge of the 
vehicle speed signal which can collect information from various kinds of sensors since the operational status 
of a car is detected, for example, is inputted from a speed sensor, the shift-position signal inputted from a 
shift-position sensor, and the clutch pedal inputted from a clutch location sensor, can input ECU8 into ECU8 
(operational status detection means). 

[0018] Although the above is 1 operation gestalt at the time of applying the starting system of this invention 
to the engine 1 for cars, the starting system of this invention has other configurations about the control 
function of ECU8 further. 
[0019] 

[Example] A concrete example is given to below and starting of the engine 1 using the starting system of 
this invention is explained to a detail. Moreover, the concrete configuration of others concerning the starting 
system of this invention also becomes clear through the following explanation. Drawing 2 shows the flow 
chart of the starting control routine which ECU8 should perform, and ECU8 performs starting control of an 
engine 1 in the procedure in alignment with this flow. The flow of drawing 2 is positioned as a Maine 
control routine after operation of an engine 1 was suspended, and contains two subroutines Rl and R2 in the 
middle of the step. 

[0020] In this example, automatic idle halt / starting system is built into ECU8, and ECU8 can judge 
formation of a predetermined condition precedent and starting conditions based on the operational status of 
the car mentioned above. For example, when a shift position has the vehicle speed neutrally by 0 and 
treading in of clutch pedal is canceled, ECU8 judges with formation of a condition precedent. When a 
condition precedent is satisfied, ECU8 stops ftiel injection and ignition, and stops an engine 1 automatically. 
In addition, it is also possible to carry out the current update of the parameter which should be detected, and 
to use these for the judgment of a condition precedent. 

[0021] ECU8 operates the adjustable valve timing device 26 further mentioned above when suspending 
operation of an engine 1 , and sets the valve-opening stage of an exhaust valve 24 to the lag side (valve- 
opening control means). In addition, when a hydraulic actuator can operate certainly, you may carry out 
after a halt of an engine 1 . When automatic stay of such an engine 1 is performed, or when an operator turns 
OFF an ignition switch, ECU8 starts activation of the starting control routine of drawing 2 . 
[0022] First, when it judges whether the rotational speed of an engine 1 became below the predetermined 
value NeO (for example, 30rpm, min-1) in step SI and this judgment is materialized (Yes), ECU8 regards it 
as what the engine 1 stopped, and progresses to step S2. At step S2, ECU8 judges whether the 
predetermined timer after a halt has stopped the count (= 0), when having stopped, progresses to step S3 and 
starts actuation of the timer after a halt. In addition, an after [ this halt ] timer and various kinds of timers 
mentioned later can be incorporated for example, in ECU8, and can count elapsed time with that starting. 
[0023] In the following step S4, ECU8 judges whether the predetermined timer after injection has stopped 
the count (= 0). Since the timer after this injection is not yet operating after suspending operation of an 
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engine 1, ECU8 progresses to the following step S5, and judges formation of starting conditions. The input 
of the automatic starting conditions after performing automatic stay mentioned above as this starting 
condition, and the ON signal of an ignition switch is assumed. In addition, the starting conditions in 
automatic idle halt / starting control are satisfied, when it gets into clutch pedal in this condition on the 
assumption that there is a shift position neutrally. 

[0024] Since it is thought that it is necessary to start an engine 1 immediately when formation of starting 
conditions is judged at this time (Yes), ECU 8 bypasses a subroutine Rl, progresses to step SI 1, operates a 
starter 14 immediately, and starts cranking. This is for satisfying a quick starting demand after a halt of an 
engine 1 . On the other hand, if immediate starting conditions are not satisfied at step S5, it progresses to the 
subroutine Rl for (No) and halt after treatment. 

[0025] Drawing 3 shows the detail of subroutines Rl and R2 mentioned above. If ECU8 progresses to a 
subroutine Rl from step S5 of a main routine, it will judge whether predetermined time has passed after a 
halt of an engine 1 at step S6. If this judgment can be made from the count of the timer after a halt 
mentioned above and predetermined time has not passed, (No) ECU8 carries out the return of the main 
routine, and before that progress repeats the above-mentioned processing (steps S1-S6). In addition, since 
the timer after a halt has already operated, in the case of a repeat, step S3 is bypassed. 
[0026] If progress of predetermined time is accepted at step S6 (Y es), ECU8 will order it fuel injection to 
the gas column which progressed to step S7 and has stopped like an expansion line, and will start actuation 
of the timer after injection at step S8. In addition, since ECU8 has already detected the gas column which 
exists like an expansion line at this time, an injection signal is supplied to the fuel injection valve 4 
corresponding to that gas column, and a fuel is actually injected (injection control means). More preferably, 
ECU8 can calculate the air content in a cylinder correctly from the detected piston location, and can carry 
out metering of the fuel which should be injected appropriately. 

[0027] although ECU8 judges whether predetermined time passed after ignition in the following step S9, 
since it is not yet lighting at this time — (No) — the return of the main routine is carried out as it is. Then, if 
ECU8 returns to a main routine, since the injection timer has already operated, it will progress to step S12 
from step S4. At step SI 2, it judges again whether starting conditions are satisfied, and the loop formation to 
the above-mentioned step SI - step SI 2 (SI, S2, S4, SI 2) is only repeated until starting conditions are 
satisfied. 

[0028] Then, ECU8 progresses to the subroutine R2 for starting processing only after starting conditions are 
satisfied. In a subroutine R2, ECU8 judges whether predetermined time passed after injection of a fuel at 
step SI 3. This predetermined time can be set up as a duration for ensuring that evaporation after injection of 
a fuel. When this predetermined time has not passed, (No) and ECU8 end a subroutine R2, progress to step 
SI 1 of a main routine, and perform cranking by the starter 14. Decision at such a step SI 3 is for expecting 
the evaporation time amount of a fuel and preventing a flame failure beforehand. 

[0029] When it is admited that predetermined time has passed at step SI 3 (Y es), it progresses to step SI 4, 
and it judges whether ignition was performed or not from the counted value of the timer after ignition. At 
this time, it is counted value =0, and since it can be judged as ignition before, ECU8 progresses to step SI 5, 
and orders it ignition. This command is made to the gas column which exists like the expansion line which 
already injected the fuel, and an ignition signal is specifically outputted to an ignition plug 6. In addition, if 
it takes into consideration that cylinder internal pressure is falling by halt of operation, in order to secure 
sufficient heat energy for ignition at this time, it is desirable to perform multiplex ignition. 
[0030] Next, it judges whether ECU8 started actuation of the timer after ignition at step SI 6, it progressed to 
step S9, and predetermined time passed after ignition. (No) and ECU8 carry out the return of the main 
routine, go into a subroutine R2 from step S12 again, bypass steps SI 5 and SI 6, and repeat decision of step 
S9 until this predetermined time passes (step SI 4= No). 

[003 1 ] If it judges that predetermined time passed after ignition, ECU8 will judge whether the engine speed 
is over the predetermined value Nes at step S10. This predetermined value Nes is set up as a threshold for 
judging whether starting of an engine 1 was successful, and it judges as that whose starting condition is a 
success if the rotational speed of an engine 1 is over this predetermined value Nes, and on the other hand, if 
ECU8 is below the predetermined value Nes, it can judge it as what is in an imperfect starting condition. 
[0032] In addition, although not clearly shown by the flow chart of drawing 2 , if a piston 22 begins to move 
by step SI 5 after ignition, ECU8 will order it injection also about the gas column which is in a compression 
stroke then, and will order it ignition further in the top dead center. An engine 1 starts without complete 
explosion's happening in the gas column which suited the compression stroke, and performing the usual 
cranking by this, at the time of a halt of an engine 1 . 
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[0033] As a result of judging a starting condition, when imperfect, (No) ends a subroutine R2, and return 
and ECU8 progress to step SI 1 at a main routine, and it operates a starter 14. On the other hand, when a 
judgment result is a success (Y es), since ECU8 carries out the return of the main routine, a starter 14 does 
not operate. Even if it is in the case of which [ above ], when an engine 1 starts and rotational speed exceeds 
the predetermined value Nes, ECU8 resets various kinds of timers which shifted to step SI 7 and were 
mentioned above from step SI of a main routine, respectively, and ends activation of a starting control 
routine. 

[0034] By performing the starting control routine mentioned above, when putting an engine 1 into operation, 
in the gas column which exists like an expansion line, ECU8 makes combustion occur and starts an engine 1 
(starting means). At this time, ECU8 controls actuation of a starter 14 according to the judgment result in 
step SI 1, i.e., the starting condition of an engine 1, (motor control means). 

[0035] Therefore, when it succeeds in starting only by the combustion pressure in the gas column which 
exists like an expansion line according to the starting system of this example, starting of an engine 1 is 
performed, without operating a starter 14. On the other hand, only by the combustion pressure in a gas 
column, when starting becomes imperfect, cranking by the starter 14 can be added auxiliary, for example, 
and starting of an engine 1 is attained only with the minimum power used. This assistance does not require 
excessive torque like cranking which it is only sufficient for to carry out to extent to which the gas column 
in a compression stroke exceeds a top dead center, and is performed by the usual idle state. In addition, 
although the starting condition is judged from the engine speed in the one example, you may judge using 
other detection parameters. 

[0036] Moreover, as mentioned above, if the valve-opening stage of an exhaust valve 24 is beforehand set to 
the lag side, while the piston 22 is depressed like the expansion line, an exhaust valve 24 can be closed, and 
the as sudden fall of the combustion pressure in inside as the expansion line will be prevented. Efficient 
expansion work of combustion gas can be promoted by this, and it can contribute to a success of starting 
only by combustion pressure. 

[0037] Although the idle stop car is used in the above-mentioned example, you may be the car (for example, 
hybrid car) which suspends and starts an engine automatically. Moreover, although actuation of automatic 
idle halt / starting control system of a car is doubled and explained, the starting system of this invention does 
not necessarily require coordination with such a control system about the engine 1 for cars. When making it 
restart after it follows, for example, the operator of a car stops an engine 1 , the starting control routine 
mentioned above can be performed independently, and an engine 1 can be put into operation. 
[0038] The operation gestalt of this invention is not restricted to the engine 1 mentioned as an example, but 
may have other cylinder layouts, and may be a single-cylinder mold. Moreover, it cannot be overemphasized 
that replacement is suitably possible in the configuration of a concrete member or components in other 
desirable modes about the operation gestalt of this invention. 
[0039] 

[Effect of the Invention] The starting system (claim 1) of the injection mold internal combustion engine in a 
cylinder of this invention makes an internal combustion engine's starting a positive thing for a short time. 
Moreover, large power saving becomes possible by using the motor only for starting fail-safe. Moreover, 
since the starting system (claim 2) of the injection mold internal combustion engine in a cylinder of this 
invention guarantees the quick nature and certainty of starting, it can cooperate with automatic-stay / starting 
control of the internal combustion engine carried in a car suitably, and it contributes also to the purpose 
achievement of the fuel consumption reduction greatly. 

[0040] Furthermore, if the starting system of this invention includes the configuration about valve-opening 
control (claim 3), can be rationally assisted with an internal combustion engine's starting by the work. 
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[Drawing 1] 
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[Drawing 2] 
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7 

fiB«rttttJi-5««*ttl^* fc . 

nettu l tzBWam fc *> z *m ft z> « 

iitilSK23SfTmfc fc 5 *ttrt fc £fi * * T BulBf^^ 
4SH fcteB $ it & *B^8: fc . 

£ fc £1#$t fc 1- SftrtttltaAMmHOtMKB. 

fc* *«*rt^K!^»fe*Wi-S*IBfe#Lfc«rt* 
Wart*«BBfc*3i*-C. 

si:. 

^ £ "M*-j- -5 M»^a fc , 

BrSottBfcftjwsfiLfcfc*, wiBi»«tTajwfes«i 

fuEteB^afc «fc 6HuErt«R«BBo*6»«1B^JS Ct 89 

fc t8(lE»!SfTSI-fc5«l«lco^Tft«l#oBB 

fMb frIKWi- 5 M#M«i^ft fc SrlEfcffil c fc 
fc1-^»#« l tfcli 2 »cE«offirtW»artJ»«B8o 

[0 0 0 1 ] 

&§ «: *&B $ s w (CM Lfc^B^© m-f z t> <*> -e 

So 

[0 0 0 2] 

woao«rtp»»ffirtj»ai8(D*6BifcgB 

-tZmffik LTJi N l- 1 5 9 3 7 4f 

^«fcE«$jxfert»«BBo^^- b^mmi? hti 

TH£5I (f^J») fr«fc fc oTVN^^^^fc^fcot^ 
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2 

BSrff 9 w fc fc «t 9 * *-*^r- * fc «fc £ * 7 
fc^±fc«B&i"Sd\ fc5VM2 x ;**-*^r-*fcJ:6 

gtL£ 5fc1-*fc0>-efc3. 
[0 0 0 3] 

TfcSfcC^, ^r^illESrffjhbfcsRffi-ett. B&3ffTa 

ffi*tTafc-CfT*>ixfc-it»Kfttfc**5 ±tJSBE«lffc* fc 
<7>BBiH4Sr*v^«fflfcfeS. -Tfcfc>*>. ftti&mmvm 
e*«f±i-^fc, 1»rtfc^«*5J:t^ffitt$ix^^«l^fl5 

*»fTafcfcSft«rtfc«^«r»a;*li:fefc Itt), * 

wfctt&LV\, 
20 [0 0 0 4] z.(Dtz£>, <k$&<n*?— h^fefcJ: 

fLfcJSHffiWu ffi»o4gAW3ier*#fc^SJ«i86ffifcit 
B!UT/J^i/^©i4?), «lx.«#Slffiaort«R«IBfc 
fcoTJi, teOJEjffii?afcfc5^«OBEiR|flEfciT*)»o 

^J: 5*ttafcfeoT»±. ffittffgfcfcSftfB-C^ h 
>'3ft«J:5E*«r3ia*.'6r fc^-C**v^aO. t>tt^rt«« 

l§o?i^^^KJfc^liEU#5 l b^fc^v^x.^v^ 

[0005] ^^-e*^p^»i, rtKR«BBfc*3Jts*&Bo 
i^ct *«-e# SffMitltaAMMIHoMBKVtrllft 
[0 0 0 6] 

[«i^*»t5t«)^s] *«ww«rt«i*art« 

^0 «R»Sr«W L"C*JSt48S*5C fc fc <t «9 ftti&mM<D 
teBSrt? 5 t>cor-fc6^ N :<Dtf, -t<fc*MMfclBfcJS 

[0 0 0 7] ±3fi Ufc fc *5 5 , rt«Rtt«8off jh^fflTIIK 
§StTSfcfoS^1S5rtfc^«!fc^$-&fe^. ^<o««g 

«>3FJ£fcJ:5*6B^^fc4S»*tfiwi?»S. C 
(7>fc^, «B«o«0»fc*5V^T^i*6B«tB**J5Ra 
«) Tfoix«»fc«B«fcf^BS j e:<5i^Stt*<, - 
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(3) 

3 

[ooo8] &it. &m\zmmtstizffiftm&mft&m 

[ooo9] _fc^<7)«fc9ic N ftg&WiM(Dmm$:£m&)^ 
[ooio] Mtc, ^«noffiA«it9AjiiiHiBerottib 

[0011] 

*« I£«MSH»>*# 4 *5 J; Zt&ikte 6 «sk <b*bT v > 5 0 

[0 0 12] «^©*«fc»i-5j(|S»WJ»*sj:tfAJc© 
^liif IDPa-^y h (ECU) 

v^^-fe^iM 0*SJ:tf;& A^irv-tf- 1 2 9 ft-ft <b 
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*ftm*&m^xmn&m&ft?zk&'T?zz> 0 size 
cu 7>^nm^^m^x, *^>t 12^ 

[0 0 13] 55lcECU8ttJb»Lfcfill»W»JO«IBS: 

$ria«u-c*5< ^i^Tts (ftffi»au^a) . 

>l fctt^^v*^*!®;** — * (SAW) 
RSivCifeStK #J;Lf*C 1 4 teb'^^V 1 6 

m*&ttxmmu ^^lfc^v*^^* 

[0 0 14] 77>f^-^l 8^SCtt, * 

ttf+IBHtt» L < («tli3 0 f ) , *<D*ft<Dfim 
(fllxifcfl 5' ) KttSVMzflfcBfc-rfe LT2O0^ 

^ h vjKv^v-s >"ir>"^2 0 ttfl-<r £D^<— >oiiiS^# 

[0 0 15] ^>i^l#ilito£#ik1-£t#, -£tf>i£ 
i&lCECU8tt^^/^7fi^O^^Ji^9^<ttJ 5 i*? 
T#9£#*> ht5I^T\ h^22 
^^^T^T^CQffcS (" ATDC, ' BTD 

C) fcffjhLfc*»«rtfcU1-Sifc3ft«-e#S. fc:fe\ 

iil«fTli:fe^^i©t^ h^2 2lii 0 

o° ATDC3fi«offilI^cf^Jhi■6^B«^ s i^v^tv^5» 
[0016] ^y^yif^^fiiii^ «x.«:s^ft#2 4 

2 6&ffi7LX\,^ 0 Z.VZim^/l'Zf*^ * >JfWM2 6 

<30*urv^vo offifasrseffi^-fr, ^^«ss^-e 

a^i^-e^^ e ^f Cs ^^yFD-;w^y2 8 
ffiBoSJi^iji^jfiriw^j: tmatiwirdS-Ct, ECU 
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5 

[0 0 17] £fcECU8te. *jS^05iettl»«r»ttii- 
#J;Ltf, Mlr^fl^A^SixaScaft*, htt 

teffcZm-f* =7 * ^ffiB«*«fl>ffif«# E CU 8 C:A^ 

[0018] &>±n, *&fRv>tenEmt:immto='> 

[0 0 19] 

*©tt©*#ttfe*#t>SfcWfea>iifc3 0 H2lt E 
CU 8 «fft ft'** *»WWPA'-f-y©7 d -^t- 
hS:*U E C U 8 ^ ©7 d - fc^ Jg fx y 

Rl, R2 £r^fr 0 

[0 0 2 0] ECUSlcSBTf K/Uff 

ih • *ttttV;*^AjM&&&£2|xT;lS9* ECU8lili 

0T\ httf^a-h7/WCfc^ *»o % 

^^uoB^5i^*s»Bfe$^TV^S»^ ECU8I4 

[0 0 2 1 ] E C U 8 fiJEIc s 1 ^ilfe^rf^ih 

£\ ecu s\±m2(Dtem%VM^—^^(DWa*:m#iir 

So 

[0 0 2 2] 5fef, ECU8l^7y7S 1 ICioVNT^i 
OHJ|EJ8ai s Blf3£ttN eo («Ux.tf 3 Orpm,' mi 

(Yes) tt=.>^^ldSffjhLfct>Oi^.<tU 

r^^^^s 2 iciitPo ^x^^s2-eji, ecush 
mT£v>&±ik<?'('*&*v>'h*&± (=0) l-ci^s 
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[0 0 2 3] ftO^xy^S 4tffi, ECU8^H© 

Wi*a^-r^3ft5*»>> hSrfltjh (=o) urv^^s^ 

^^^vli^ftlTVN^V^^ ECU8IS&0 

j©££;h,So fc*5, g »r -< KVH* ih • thWifflW<Dm'& 

[0 0 2 4] ^.<7)«F^-e*ftB*#0«S;iSJ|qj3£$Jx5» 
^ (Yes) , x^viSr^fiL^JftBS-BrSi^B^fe 
5ir%^t>tL5it^ib, ECU8lity;u-f 1 
20 SriflHlLT^^y^S 1 1 tcit^, a*>Jc^^ — * l 4 

*ute»U Ts^v-fS 5m4»B*fl=^a4 LTV* 
ttlttbtf (No), fflhm^SOfc^^-j^^-^VR 

i iciitfo 

[0 0 2 5] [§] 3 fi. _Li£ Lfct^-f^R 1 , R 2 
OS^^LTV^S, ECU8(i, — ?-i/<D* 

•r y S^S 5 i^t^u-f^R l iciitpi: x ^t^^S 

bfabn? - 1 #t#, sfftttn^ffiB LTv^itauf 

(No) ECU8te;W WU— ^>-£:JJ * — ^LT> 

*!9 3SLO»'&tt^-7 1 y^S 3SrifIsl-t-5 0 
[0 0 2 6] ^fy^S 6^r@ff^«FB0^«iBds»«>fe 
tlZ>k (Y e s) x ECU8ii^T77'S 7 fcligA/TJBB 

KfTS -eff jt u t v > s » u t ti&mmM & m & u , 

^0 So C^^"CK^ECU8ttlK38tTatwfcS« 

o «t!?»^L<tt. ECU8tt»ttJLfc^h 

[0 0 2 7] ^<7)^fy7'S9T'}l ECU8»i^A^ 
^i^ff^A€:^ToTv^cfv^fc^6 (No) % ^cot.^^-f 
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S12 (SI, S2, S4, S 1 2) ^LX'tDJU-zf&m 
[0 0 2 8] lot, ^#MStrij:D*t, E 
^-f>R2m ECU8liXf7^Sl 3"CM 

£^ri 5 &iiLTV^Vv&§-^ (No) v ECU8fi1h^ 
A"— >-R 2 £jf&7 Lt>^ X/u— ^XDXTyfS 1 
1 l-it^K — * 1 4 lei: 5^ 7 ^i^tfirS. - 

[0029] ^fy^Sl 3 -CBfSBMB^fKl U-CV^5 
£&£>b*b5©-& (Yes) l 4 f-it^ 

5d»e>, ECU8(i^f yT'SlSCiA/T 
fTafcfc*«1SfcttLT&£*u **Mtcfi^fe6tc 

3E#*ffc=. 5 fc £> £M&*L * f? 5 d fc 
[0 0 3 0] ECU 8 \±XTvZfS 1 6 T^iAcft 

ilii-r^^-eii (No) , ECU8fi^^>;u-fy^ 
y ^-^ttig^r^T'S 1 2d*fe1^^u— 2 
laD, ^f>^S15, S 1 etSiLT^f^^S 
9©*UWfSri»Dagi- (^f^S14=No) 0 
[0 0 3 1 ] jftik«fcBf*B»IB*««i§Lfct*|»fi-5 

ecu ste^^s i o-e^^^^mteiss^^f 
*j3ei-sfc*<oia«t lte:2££*l-c*3d, ecus** 

[0 0 3 2] ft*5, 02(D7n-ft- MCttW^SJX 
TV^^as, ECU8lj:7f^/S 1 5T-^^ICf^ 
h^2 2#|&*£Bi-i % *0£#JE«frafcfc5*«n;i 
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[0 0 3 3] »B#ffl*r«J£ Lfctt** ^**-C*ofc 
(No) lity^~f yR 2 $r^T Lt^ y^- 
f^ID, ECU8li^7y^S 1 1 tdiiAyT-^^- 

9 1 4£fEi&£-£s e cturstu 

ofc^-g* (Yes) . ECU8li^^y;u-fy^^ 
— * 1 4^B£fr#V\, ±fd,<Dfttl 

3£ffiN e s zmttk ECU8H>^y;u-fy 

W^f^S 1 d*fe;*^y^S 1 7 \Z-W<7 LT -hi£ Lfc 

[0 0 3 4] ±»LfcttBM»A^^>'fc$mi-S£ t 
teJ:!K ECU8lixyt;yi^i^ff 5 t 

(teB^ft) 0 ECU8tt^75/^S 

1 1TO«S«*, 0*19, xyi?yi rofcBttlBfcfS 

ft) . 

[0 0 3 5 ] tot, *38«0JoteBS»fcJ:ixtf* H2 

B#fi**bS. -2r. ft«rto««iffi*Jt-Ctt»B*«5F 

Ktt^E^s^ioteBtfpnftifca. d^fflft 00 

h/t"*«:KL*V\ ft*5 x — |i^0yT♦^i:^>'v > >' 
0i5>i£;&>ibfeB#te£49J^tf^ ^rOftlcD&ffi 

[0 0 3 6 ] ^fc_h^^J: 5 fc, ^&#M*,#2 4<DW!# 

2 2#J¥ UTtf feh/Cl^5Wtt#*#2 4S:BH#UT*5 

[0 0 3 7] ±»OjtlHi«-ettT-f K^* 
ffiv^TV^S*^ iBMlrm^^^Srffjh • »B$-frS* 

WTRWLtv^^, *5gWo»Bi6»fi*:^(D^ 

S^l fc»Jh**fc«fcW*ftB**5»*f±±5tUfc*4 
BWW^-^^fc^a-ejttrb, 3i^^lo»B«rfT 

[0038] *»w©jaswaw:— «t Lranrffci> 

^> l l-RS^tt-r 1 , -t^tecoi^y y^K7^ h€r*fL 
50 TV^Tt>J:v^L, *Hfilt&oTt,J:V\ 
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[0 0 3 9 ] 

[0 0 4 0] JEfc* **Mo*6BKll^BB#WJ»^BBi- 



w 



10 



[SI 2] *»Mo4&B*W-J:9-3afi«i:L"CSIfT* 

n s ittmmm^-^ > © 37 o - ^ * - h -c$> s e 

[El 3] ^-y— h^>, -fr:/^— T-i^rt* 

1 xvv/y 

2 

4 ttH>tM# 

6 

8 *^*|»P«* h (ECU) 

10 ^^ft-fe^lJ- 

1 2 ^A^irV^- 

14 (ttBtt) 

2 4 »ft# 

2 6 prg6/</^^-r s >?mm 



1] 



[ID2] 



si 
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F*-*M#%) 3G084 BA15 BA17 BA23 BA28 CA01 
CA07 DA09 EA07 EA11 EB11 
EC01 FAOO FA05 FA06 FA33 
FA38 FA39 
3G092 AA01 AA06 AC03 BA08 BB01 
DA02 DA09 DE03S DF04 
DF09 DG05 EA04 EA09 EA11 
EA17 FA24 FA31 GA01 HA13Z 
HBO IX HC08X HE03Z HE05Z 
HF05X HF12Z HF15Z HF19Z 
HF21Z 

3G093 AA01 AA07 ABOO BA19 BA21 
BA22 CAOO CA01 CB01 DAOO 
DA01 DB01 DB05 DB06 DB10 
0B11 DB23 EA03 EA05 EA15 
EBOO 

3G301 HA04 JAOO JA02 KA01 KA28 
KBOO LA07 LB04 MA18 NA08 
PEOOA PE03A PE05A PE09A 
PE10A PF01A PF06A PF07A 
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